Objective: This observational study aims to evaluate oral manifestations and symptoms during chemotherapy in 49 adult patients with onco-hematologic pathology, and to investigate whether oral health habits influence the experience of signs and symptoms in the oral cavity and the quality of life of these patients.
Resultados: Os resultados obtidos demonstram que 89,8% dos sintomas orais sendo os mais frequentes a xerostomia (71,7%) e disgeusia (47,8%). Cerca de um quarto dos pacientes reportaram pior qualidade de vida durante a CT (p=0,001) com associação a um maior número de manifestações orais (p=0,002) Não foram encontradas associações entre o uso de serviços dentários antes ou durante a quimioterapia, hábitos de higiene oral e número de ciclos da quimioterapia. Contudo, a duração da quimioterapia influenciou negativamente o número de manifestações orais (p=0,014).
Introduction
Nowadays, cancer is one of the most significant health problems. Chemotherapy (CT) is one of the most used contemporary treatments, by at least 70% of patients. 1 This treatment is based on destroying or inhibiting abnormal cell growth without any differentiation between normal and carcinogenic cells. 2 CT is usually toxic to cells with high turn-over, which entails not only cancer cells but also bone marrow and the gastrointestinal tract mucosa, including the oral mucosa. One study reported the development of oral complications in 40% of patients submitted to CT. 1 It is known that CT-related oral complications can result from direct or indirect mechanisms. 3, 4 The direct effects result from the toxicity of the drug on oral structures and include mucositis, dysgeusia (usually temporary), neurotoxicity (a toothache-like severe pain not associated with a local pathology), xerostomia and salivary gland dysfunction. The indirect side effects are based on myelosuppression and immunosuppression and may result in a propensity for bacterial, fungal and viral infections. 5 Sudden oral bleeding can also occur associated with thrombocytopenia. 1 It is evident in the literature that oral manifestations can be severe and serious, affecting the success of CT treatment. 6, 7 These oral complications can threat the patient's survival by compromising the discontinuation or requiring a change in the CT protocol. 8 The CT-re-lated manifestations in the oral cavity also compromise oncology patients' quality of life, mainly their physical and social functions. 2, 4, 5 Several factors can influence the presence and severity of oral complications, such as the patient's age, the cancer type and location, the nutritional status, the dental and periodontal health, and the oral hygiene status before and after treatment. 4, 9 Also, the dosage and frequency of use of the chemotherapeutic agents can influence the severity of oral complications. 7 Currently, CT is usually given in cycles with varying intensity depending on the disease and, usually, on an outpatient basis. There are specific protocols that vary in duration (minutes, hours or days), frequency (weekly, bi-weekly or monthly) and number of cycles (depending on the type of cancer and the phase of cancer treatment and follow-up). 10 CT protocols have been changing in the past years to minimize side effects, with the use of new drugs and techniques and also fewer drugs, which reduces chemotherapeutic side effects, thus allowing more time for normal cells to recover from damage. 11 Since the oral cavity suffers so many side effects of CT, it is relevant to inquire whether the oral health routines before and during CT affect oral health, CT consequences and quality of life in these patients. As reported in the literature, careful oral hygiene is effective in reducing oral complications in patients submitted to CT. 3 In the same way, including an oral health professional in the onco-hematology team can reduce oral complications, as well as increase the comfort and quality of life of these patients before, during and after CT. 6 At the time of this study, the authors found some studies about CT-related oral complications and symptoms in pediatric populations. 3, 12, 13 However, studies about the prevalence of CT oral manifestations in adult populations, as well as the patient's associated experience, were scarce. There were also some CT studies associated with other oncology therapies, like radiotherapy. 14 This study aimed to investigate oral manifestations and symptoms during CT in a sample of onco-hematology patients, and whether oral health routines influence the patient's experience of oral manifestations and symptoms.
Material and Methods
This observational study was conducted in November and December 2017 in an adult population submitted to CT at the Francisco Gentil Portuguese Institute of Oncology -Lisbon Center (Instituto Português de Oncologia Francisco Gentil de Lisboa -IPOFGL). Patients were recruited from the outpatient clinic of two departments, which gave permission: Hematology Department and Myeloma Clinic (Serviço de Hematologia e Clínica de Mieloma). To be eligible to participate, patients could not have conditions that affect the logic, such as dementia or other incapacities that would impede them from answering the questionnaire with consciousness and responsibility. Patients that had been submitted to major oral surgery and/or head and neck radiotherapy were also excluded because these could compromise the interpretation of CT effects independently.
For data collection, a questionnaire based on the literature and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire -Head and Neck module (EORTC QLQ-H&N35) was used. 15 The questionnaire had three sections. The first was about the oncologic pathology (diagnosis, location of the pathology, treatment modality and medication). The second section was about daily oral hygiene routine before and after CT. The last section was the self-reported changes in the oral cavity during CT as well as the oral health-related quality of life. Lastly, the participant's sociodemographic data were also recorded. An oral examination was performed to evaluate the decayed, missing and filled teeth (DMFT) 16 index, the simplified oral hygiene index (OHI-s), 17 and the presence/absence of oral changes (hyperplasia, recessions, mobility, mucositis, xerostomia, ulcers/sores, infection, sensibility, halitosis, loss of appetite, Candidiasis and alike, white/red lesions, herpes, dysgeusia, gingival changes, mouth soreness, tooth pain, difficulty in speech and feeding, and temporomandibular joint pain). The questionnaire and the oral examination took part during one session of CT treatment in an outpatient hospital of IPOFGL.
The Council of Research, the Ethics Commission and the Administration Board of IPOFG approved the study protocol (Ref UIC/1099). Each potential participant was invited, and signed informed consent was obtained. Data were analyzed using the software Statistical Package for the Social Sciences (SPSS ® , version 25). Descriptive statistics were used to illus-trate the changes felt and observed during and after CT. The Mann-Whitney and the Kruskal-Wallis tests were used to verifying potential associations between the number of oral manifestations and the cycles and duration of CT, the frequency of dental appointments and the quality of life. Changes in quality of life were assessed using a sign rank test.
Results
The final sample consisted of 49 patients treated in an outpatient hospital, with a mean age of 53.6 years (±19.2 ). The majority of patients were male (53.1%), had primary education or less (53.1%) and had intermediate professional qualifications (57.1%).
The most observed oncologic pathology was lymphoma (67.3%), followed by leukemia (26.5%); there were a few cases of myeloma (4.1%). At the time, 48 (98%) patients had been doing CT for more than three months (53.1%). In all cases, chemotherapeutic agents were delivered intravenously.
The number of CT cycles varied between one (14.3%) and six or more (34.6%), with almost two-thirds of patients having had less than six cycles (65.3%). Besides CT, 11 (22.4%) patients had also had radiotherapy and/or surgery in locations other than the head and neck. Additionally, all patients were under other medications besides CT for other systemic conditions, of which cardiovascular drugs were the most frequent (60.7%). Metabolic and digestive system drugs were the second most frequent drugs (57.1%). Some patients were also under antibiotics and nervous system drugs (14.3% and 10.7%, respectively).
All patients brushed their teeth daily, with 91.8% of the patients doing it at least twice a day. Interdental means of plaque removal were used by a quarter (26.5%) of the sample, with dental floss being the most used (18.4%). Mouth rinses were commonly used by 71.4% of the patients.
Almost 70% of patients received instructions on daily oral hygiene, and the most frequent instruction was rinsing (67.3%) with a non-alcoholic solution (69.4%). Diet recommendations were less frequently reported (24.5%), and a soft diet (75%) was the most common recommendation. No patient reported being recommended a cold diet, a non-spicy diet, an acid diet or tobacco and alcohol avoidance.
Eighteen patients (36.7%) made changes to their oral hygiene routine, and, for 94.4% of those, the change was to intensify toothbrushing or rinsing frequencies. One patient (2.0%) reported that he started brushing less often. Regarding diet, 14.3% of the patients did not make any change during CT.
Most patients (89.8%) felt changes in their oral cavity during CT. The most common change was xerostomia (71.7%), followed by dysgeusia (47.8%), dental hypersensitivity (39.1%) and mouth ulcers and loss of appetite (30.4%). Pain and function difficulties were reported by 13 patients (26.5%), and mouth soreness (15.2%), TMJ pain (12.2%), difficulties in speech (12.2%), difficulties in feeding (10.2%) and tooth pain (8.2%) were also mentioned. In the intraoral examination, gingival changes (inflammation, hemorrhage, and hyperplasia) were the most common oral manifestation (77.6%), followed by dental caries (42.6%) and halitosis (24.5%). Mucositis was observed in nine patients (18.4%) ( Table 1) .
When asked if their quality of life was affected during CT, most patients reported not at all (24.5%) or a little (38.8%), whereas 36.7% reported very much. Regarding their self-assessed oral health, 51% of the patients rated their oral health before CT as good or very good and 4.1% as bad, while 40.8% of the patients rated their oral health during CT as good or very good and 18.4% as bad. Eleven patients (22.4%) rated their quality of life as worst during CT (p=0.001; sign rank test).
The utilization of dental services before starting CT was reported by 53.1% of the patients compared to 10.2% during CT. Concerning patients that had already finished previous cycles of CT, 53.8% of them had visited the dentist after the completion of the cycle.
Forty-seven (95.9%) patients had natural teeth, and the mean number of teeth was 21.1 (± 8.13). Thirteen (26.5%) patients wore dental prostheses. The DMFT was 11.11 (± 6.48), with the missing component contributing the most (5.62 ± 6.47). The OHI-s mean, which results from the sum of the debris and calculus indexes, was 2.24 (± 0.94), representing a fair oral hygiene score ( Table 2) .
The intraoral and periodontal exam revealed the presence of tooth recessions (73.5%), tooth mobility (12.2%) and gingival inflammation (77.6%). Halitosis was observed in 12 (24.5%) patients.
The number of oral manifestations was not associated with the number of CT cycles (p=0.436) but was associated with the duration of the CT treatment (p= 0.014) ( Table 3) . The quality of life during CT was significantly associated with the number of oral manifestations (p=0.002) ( Table 4 ). The value of the Pearson ρ was 0.521 (p<0.001), indicating a moderate correlation between these two variables, which means that patients whose quality of life was more affected had a higher number of oral manifestations.
The number of oral manifestations was not associated with the presence of dental debris and calculus (p=0.603) nor with the use of dental services before CT (p= 0.821) or during CT (p=0.987) ( Table 5 ). There was also a negative correlation, although not statistically significant (p=0.25), between the number of oral manifestations and the oral hygiene instructions received.
Discussion
This observational study was conducted in an adult population undergoing CT, to investigate the oral manifestations and symptoms during CT and whether oral health routines influence the patient's experience of oral manifestations and symptoms and their quality of life.
Regarding the first aim of the study, many oral manifestations and symptoms were found in onco-hematology patients during CT. One study 5 had reported that, after one week of CT treatment, oral symptoms increased, with mucositis, pain, dysphagia, mouth and lip dryness, dysgeusia, gingival bleeding and the ability to talk being frequently reported. The same oral manifestations were found in the present study as well as in others. 18, 19 Oral ulcers were reported by one-third of the study participants but observed in one-quarter. This prevalence of oral ulcers is much higher than that of patients not doing CT. 20 In a previous study, this condition increased by 22% during the CT cycle. 5 Gingival inflammation and red/white lesions were also more frequent in the onco-hematology patients of this study than healthy subjects. 20 Mucositis was observed in about one-fifth of the sample, while other studies had reported higher and lower frequencies of mucositis. 7, 19 Difficulty in feeding was less observed in the present study as compared to others. 5 Several CT-related side effects are dependent on the phase of the treatment. In the consolidating phase, where the therapy is intensified, the most common complications are mucositis, dysgeusia, xerostomia, bleeding, oral pain, opportunistic Table 5 . Association between dental appointments before and during chemotherapy and the number of oral manifestations. infections, neurotoxicity, and temporomandibular dysfunction, which usually occur with high prevalence and severe forms. 8 One of the reasons why a low number of oral manifestations were observed in this study is probably the high number of patients that were in the maintenance phase, where a total recovery of the cells can happen. 18 The type of the tumor, the dose of the drugs, the number of cycles, the duration of CT, the patients' age and their level of oral hygiene before and after therapy are factors that determine the severity of oral complications. 7 It would be important to collect data related to CT protocols and tumor type but, unfortunately, these data were not available to the researchers. Regarding the DMFT index, the results of patients doing CT were similar to those reported in healthy adults, although the decayed element was lower. 20 However, the DMFT in this study was higher than the post-CT DMFT in a previous study. 14 Inversely, the debris index was lower than that of the same study. 14 Most patients only received recommendations for a soft diet. These patients did not receive any advice about cold diet, non-spicy diet, acid diet or avoiding tobacco and alcohol. Diet recommendations are essential to prevent exacerbation or emergence of oral symptoms. Tobacco and some drinks and foods have to be avoided, such as alcohol, coffee, tea and spicy food, and a non-cariogenic diet should be followed. 21, 22 Considering all the oral health problems, oral changes can induce a decrease in quality of life. Xerostomia, which can contribute to speech difficulty, causing oral discomfort and mouth soreness and affecting the quality of life, was referred by almost all of the patients. 21 A previous study had reported a much lower prevalence of xerostomia. 7 Dysgeusia, which was indicated by almost half of the sample, was an expected finding due to the likely direct effect of CT in the taste buds. Unfortunately, this change also affects the quality of life negatively, as it leads to loss of appetite and affects nutrition. 21, 23 However, patients from this study reported difficulty in feeding less frequently than a healthy population. 20 Several studies have reported that CT affects oral health-related quality of life. 5, 22 In the present study, three-quarters of the sample reported that oral symptoms influenced their life somehow. This prevalence was higher than in another study where one-fifth of patients was affected. 5 In this study, we also found that patients who had their quality of life more affected had a higher number of oral manifestations.
Number of oral manifestations
The duration of the CT treatment was positively correlated with the number of oral manifestations. The same was observed in other studies where the dose of the chemotherapeutic drugs and the frequency of administration were correlated with the dimension of toxicity on normal tissues. 23 Regarding oral hygiene habits, almost all patients brushed their teeth at least twice a day, which is better than reports by people without cancer and oncological patients before starting CT. 20, 24 Interdental means of plaque removal were used by a quarter of the sample, with dental floss being the most used, and this prevalence is also higher compared to healthy people. 20 According to some authors, 22, 23, 25, 26 patients doing CT must follow an oral care plan, including the utilization of dental services. More than half of the study sample visited an oral health professional before starting CT. This visit would allow for proper counseling, treatment of existing problems and provision of appropriate preventive measures. 19 Some authors 5 emphasize that all patients should be seen by a dental professional before starting CT treatment. Fewer oral manifestations are found in patients with better oral health conditions and satisfactory oral hygiene. 2 This idea is reinforced by other authors that believe in the importance of oral health for the prevention and reduction of oral complications of cancer treatment. 3 Dental interventions should be done before starting CT to improve the quality of life. 8 Because it is known that a systemic infection can lead to septic episodes in immunocompromised patients, it is essential to evaluate oral health before CT to reduce infectious outbreaks, such as removal of carious lesions and extensive restorations, treatment of periodontal disease and even tooth extractions in cases of teeth that require prolonged treatment. 2 However, in the current study, it was not possible to see if oral health routines influenced the patients' experience of oral manifestations and symptoms and their quality of life, maybe because of the small sample.
There were several limitations to this study. First of all, the sample size was small, precluding the generalization of results. Nevertheless, this was a preliminary study that allowed some valid conclusions and insights for future studies. Another limitation was the patients' perception of oral diseases. Patients perceive oral complications as inevitable consequences of the cancer treatment, so they do not report them nor do something to change or prevent them. 27 Moreover, this study relies on self-reported data, which can be another limitation. 28 It is equally important to note that we had some problems with comparing directly some results found in this study with those of other studies because studies about oral manifestations in onco-hematology adults are rare and use different methodologies. 29 When the study took place, all the patients were in different phases of CT, with a different number of cycles, different durations of treatment and different types of treatment protocols, and all these can influence oral manifestations frequency. Future studies should take into account these aspects, given that different protocols induce different oral complications.
Conclusions
Based on this investigation, it is possible to infer that CT, one of the most used therapies by cancer patients, affects the oral cavity of these populations.
Many oral manifestations, such as xerostomia, dysgeusia, dental hypersensitivity, mouth ulcers and loss of appetite were noticed. Gingival changes, inflammation and hemorrhage were also present in these patients.
CT patients with a higher number of oral manifestations have their quality of life more affected. The integration of an oral health professional into the oncology team could contribute to preventing many oral manifestations through observation of the oral cavity and treatment of those diseases and symptoms before starting the CT treatment. This integration could help CT patients achieve a better quality of life and comfort before, during and after oncology therapy.
